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 aguj nad tamhar alages sata ,TWS hallA adapek nakrutah ayas haliludmahlA
 alages nagned ayas ispirks rihka sagut nakiaseleynem malad natapmesek
 alageS .aynnagnarukek  hadus anerak ,bbaR aY uMadapek nakpacuuk rukuys
gnaro nakridahgnem -  tagnames irebmem ulales gnaY .ayas gnililekesid itrareb gnaro
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ak nakaigahabmem tapad agomes nad ,ubI nad hayA kutnu ailum .nail  
• atnicret kidA nad kakaK  
 ukkakak kutnU  ardnaS nad otnaY narsiM,onotraH iduY ukgnaba nad itairuM
 dP.S nawanuG   naksibahgnem niales pudih malad agrahreb gnilap gnay utkaw adait
j taas ipat ,rakgnetreb gnires atik taked taas nupualaW .nailak nagned utkaw  atik hua
 lawa agomes ,nailak irad tagnames nad nautnab kutnu hisak amireT .nakudnirem gnilas
.nailak nakaggnabmem tapad ini ayas naseskusek irad  
• gnibmibmeP nesoD  
kapab nad D.hP ,.cS.M ,.tP.S ,nawrE idE kapab adapeK   ,okodnaH ylluJ .hrd
LK.M   hisak amiret ,anaskajib nad kiab gnilap gnay ayas gnibmibmep nesod ukales
 sata hisak amireT .supmaK id ayas audek aut gnaro idajnem hadus anerak
nab  ayntahesan ,aynnaut  nagned ayas adap nakhapmilid ini amales gnay aynumli nad
 .salhki nad sulut asar  
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RATNAGNEP ATAK  
 
.bw ,rw ,mukialumalassA  
 taridahek rukuys ijuP  TWS hallA  nad natahesek nakirebmem halet gnay
akiaseleynem tapad aggnihes silunep adapek natamalesek ispirks n   luduj nagned
“ ( saM gnoeK gnupeT nagned nakI gnupeT naitnaggneP  aecamoP
 ).L atalucilanac t  esaF gnigadeP saR mayA musnaR isirtuN satilauK padahre
retratS ” ispirks  em kutnu tarays iagabes taubid ini  anajras raleg naktapadn
nakanretep  .  
 adapek hisak amiret nakpacugnem siluneP  ,cS.M ,.tP.S ,nawrE idE kapaB
 iagabes LK.M ,okodnaH ylluJ .hrd kapab nad I gnibmibmep nesod iagabes D .hP
 nad kujnutep ,nagnibmib nakirebmem kaynab halet gnay II gnibmibmep nesod
ni ispirks ayniaseles iapmas isavitom  .i naker hurules adapeK -  halet gnay naker
 tapad kadit gnay ,ini ispirks naiaseleynep malad id silunep utnabmem kaynab
utas naktubes silunep -  agomes nad hisak amiret nakpacu silunep ,utasrep
 malad aumes atik naujamek kutnu TWS hallA irad nasalab naktapadnem
m .itnan naped asam ipadahgne  
 nugnabmem tafisreb gnay kitirk nad naras nakparahgnem tagnas siluneP
 nakiabrep kutnu ispirks   agomeS .ini ispirks   kiab aumes atik igab taafnamreb ini
 .gnatad naka gnay asam nupuam inik asam kutnu  
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.I  NAULUHADNEP  
1.1  gnakaleB rataL  
 natakgninep naktabikagnem iggnit nikames gnay kududnep nahubmutreP
paites ihunepid surah gnay nagnap kudorp halmuj  .aynutkaw  asaweD  ,ini   id
 aisenodni  lah malad nagnarukek hisam nad kudorp ropmignem surah hisam
iregen malad nahutubek ihunemem anug ,nagnap iskudorp halmuj  .  nahutubeK
 kudorp utas halas ,aynmaladid izig radnats ikilimem surah nup nagnap naka
nay izig ikilimem nad naktapadid hadum gnay nagnap reliorb maya halai pukuc g  
)3002 ,faysaR( . 
 gnay igolonket asayaker lisah maya rulag nakapurem gnigadep mayA
 iagabes tapec nahubmutrep sahk iric nagned simonoke kitsiretkarak ikilimem
anul taresreb gnigad naklisahgnem nad kednep nenap asam ,gnigad lisahgnep  ,k
 tiluk nad ,raseb hibel adad ,kiab gnigad nanubmit .)0991 ,lleB nad htroN( nicil  
m reliorb mayA  sinej utas halas nakapure  sar maya  kaynab gnilap gnay gnigadep
 nakulremem kadit aguj reliorb mayA .)5102 ,nairubiS( lisremok araces arahilepid
 neisife nad  tapec  nahubmutrep  ikilimem ,naarahilemep malad saul gnay tapmet
 .)9002 ,aterrageL nad orerreuG( gnigad idajnem nakap habugnem malad P  ada
 gnigadep sar maya kanretep aynmumu  gnay laisremok nakap nakanuggnem
.nakap kirbap helo naklisahid  
akaP  n nakapurem  halas  utas  gnitnep nenopmok   irtsudni malad
.nasaggnurep   haletes ini nagnakaleb nuhat aparebeb nakap agrah aynkajnoleM
onoke sisirk idajret  irtsudni taubmem halet 7991 nuhat kajes aisenodnI id im
.isadarged imalagnem nasaggnurep   ropmiid surah gnay saggnu nakap nahaB
 ini nakap ayaib anerak ,nasaggnurep ahasu aynkurupret babeynep nakapurem
etep maya kutnu %09 nad gnigadep maya kutnu %07 iapacnem  ,ododiW( rul
.)6002  B  laisremok nakap agrah nakbabeynem nakanugid gnay ropmi ukab naha
 tapadid hadum anerak kanretep helo itanimid patet numan laham fitaler idajem
kanret adap nakirebid sitkarp hibel nad  ( irasatiggnA  .la te  , )6102 . 
nahaB  nakap   gnay satilaukreb  nad  iggnit izig gnudnagnem  ,laham fitaler  
anerak  nakap  lanoisnevnok  hisam  id   nad ialedek likgnub nad gnugaj itrepes ropmi
gniasreb hisam aynnaanuggnep  nagned  nahutubek  .aisunam  anerak helO  uti  ,
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etla nakap nahab helorepmem kutnu ayapu nakulrepid gnay fitanr   ,harum fitaler
)6102 ,iniaruN( pukuc izig ialinreb nad tapadid hadum  .  halada aynutas halaS
sam gnoek nataafnamep  kanret nakap nahab iagabes . 
 izig nagnudnak iaynupmem ini sam gnoek ,)2002( namuriahK turuneM
 nahab nakidajid tapad nad iggnit gnay  ikilimem sam gnoeK .maya kutnu nakap
 .%26,41 kamel nad ,%86,0 tardihobrak ,%67,25 nietorp nagnudnak  adaP
 ,ibmaJ ,ulukgneB( aretamuS id saul rabeynem halet sam gnoek aynnaataynek
 rasakaM ,enoB( isewaluS ,)anemaW nad kaiB( aupaP ,)uaiR ,namairaP ,gnupmaL
naM  ,)adniramaS nad napapkilaB( natnamilaK ,)pekgnaP nad ulaP ,soraM ,oda
laB ,awaJ ,notuB  hisradneH( kobmoL nad ,i la te  id pudih sam gnoeK .)6002 ,.
lanak nad isagirireb hawas ,malok .  kiab ,tatibah iagabreb iakuynem sam gnoeK
ri ,iagnus( rilagnem gnay nariarep nupuam )lanak uata isagi  italer gnay nahal f 
 gnanegret ( malok ,hawas ,awar )   nitamhoR( nad  .)1102 ,otowraM   nadab turuneM
 isnivorp kitsitats tasup  nahawasrep nahal ikilimem uaiR isnivorP )5102( uaiR
.5102 nuhat adap ah 453411 saul iaynupmem gnay  
 sam gnoeK sam gnoeK .idap namanat amatu amah utas halas nakapurem  
 hawas nahal adap amaturet idap mananem gnay inatep igab akatepalam awabmem
.)0102 ,irsaB( isagirireb  k  acsullom naweh kopmolek nakapurem gnay sam gnoe
n nagnudnak iaynupmem nad nakap nakidajid asib ini  hadum ,iggnit gnay neirtu
 ,iradnuS( isitepmok idajret kadit aggnihes aisunam nanakam nakub nad tapadid
 .)4002  ipatet nakA  apureb isirtun itna taz nagnudnak iaynupmem sam gnoek
nakanugid gnay sam gnoek aggnihes esanimaiht   uluhad hibelret suberid aynkiabes
s 51 amale - 02  kutnu tinem   itna taz nakgnalihgnem  isirtun  malad tapadret  gnay
sam  gnoek ridnel  )0102 ,hisgninamanruP( . nahbuS turuneM  .kkd  (  gnoek )0102
 nagnudnak anerak laisnetop gnay nakap nietorp rebmus nakapurem sam
nupeT .naki gnupet iamaynem aynnietorp  nagnudnak iaynupmem kiab gnay naki g
85 rasak nietorp - %86  .)4002 ,lupmotiS(   
  kkd uwunodnoR naitileneP  .  naktubeynem )8102(  gnoek gnupet nairebmeP
 ruletep huyup gnurub musnar malad naki gnupet itnaggnep iagabes % 01 hawas
 ,rulet gninuk skedni naklisahgnem rulet gninuk anraw nad rulet gnabarek   atres
huyup rulet tareb  kiab gnay kkd nahbuS naitilenep nagned aguj naikimed , .  ,)6102(
 kiti amrofrep naktakgniem tapad nakap adap sam gnoek gnupet % 6 nairebmep
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guj nad ,oibala  .kkd hallaidoR helo nakropalid a ab )8102(  %4 nairebmep awh
 maya amrofrep naktakgninem tapad laisremok nakap adap sam gnoek gnupet
 adapek nairebmep gnatnet naitilenep kaynab hisam naD .retrats esaf adap reliorb
 .nial gnay naweh atres nad ,icnilek ,ibab itrepes nial kanret  
  kaleb ratal nakrasadreB  sataid gna halet silunep   gnay naitilenep nakukalem
 ludujreb “  sam gnoek gnupet nagned naki gnupet naitnaggnep (P  aecamo
 atalucalinac L.) musnar isirtun satilauk padahret   gnigadep sar maya lasab
retrats esaf ”. 
2.1 .   naujuT naitileneP  
  ini naitileneP  gnupet nairebmep huragnep iuhategnem kutnu naujutreb
(  sam gnoek  aecamoP c atalucilana  .L  )  nietorp ,ria radak nagnudnak padahret
NTEB nad uba radak ,rasak kamel ,rasak tares ,rasak   malad gnudnakret gnay
 musnar  lasab gnigadep sar maya  retrats esaf . 
3.1 .  taafnaM naitileneP  
  rebmus idajnem tapad nakparahid ini naitilenep lisaH  
.1  (  sam gnoek nataafnamep arac isamrofnI  aecamoP c atalucilana  .L  iagabes )
nahab  .gnigadep sar maya kutnu inaweh nietorp rebmus fitanretla nakap  
.2  gnoek gnupet nairebmep gnatnet isamrofni  (  sam  aecamoP c atalucilana  .L  )
malad   musnar lasab  padahret  nak  sar maya musnar izig ialin nagnud
gnigadep  esaf  retrats . 
 .4.1  sisetopiH  naitileneP  
 (  sam gnoek gnupet nairebmeP  aecamoP c atalucilana  .L )  musnar malad
lasab  %9 farat adap  akgninem upmam  nakt rasak nietorP  atres  naknurunem   radak
,ria  l ,rasak tares uba ,rasak kame  .NTEB nad  
 
 
 
 
 
 
 
II . AKATSUP NAUAJNIT  
1.2   mayA gnigadeP saR   
( reliorB sucitsemoD sullaG  gnay saggnu sinej utas halas nakapurem )
 odro maladek kusam semrofillaG  ylimaf , eadinaisahP ,  suneg sullaG   seiseps nad
sullaG sullaG  gnay saggnu sinej utas halas halada gnigadep sar maya uata reliorB .
nuhatreb amales neg iskeles imalagnem halet -  utkaw malad aynah aggnihes nuhat
iskudorp  1 irad gnaruk nadab tobob nagned nakrasapid kayal hadus irah 82  gk 2,
lazirmA(  .kkd ,  halet ainud maya gnigad iskudorp ,aguj uti gnipmas iD .)1102
 aynaratnaid % 09 nagned 0002 nuhat adap not atuj 9,65 idajnem gnabmekreb
 riuM( reliorb maya gnigad ismusnok halada nad  .)3002 ,yerggnA   sinej utas halaS
apad gnigadep sar maya .ini hawabid 1.2 rabmag adap tahilid t  
 
 
 
 
 
 
  
gnigadep sar mayA 1.2 rabmaG  
      gro.fwiC : rebmuS  
niarts sineJ   nial aratna aisenodni id arahilepid asaib gnay gnigadep maya
nuek ikilimem bboc niarts naarahilemeP .ssoR nad orbyH ,bboc niartS  adap nalugg
ar noitrevnoc deef oit   adap nakharaid gnay kiteneg nagnabmegnep nad )RCF(
 nad iskudorp isneisife naluggnuek ikilimem ini niartS .adad gnigad nakutnebmep
siport nagnukgnil padahret aynisatpada naupmamek  )8002 ,ailataN( .  reliorb mayA
etla utas halas nakapurem  nahunemep malad takaraysam hilipid gnay fitanr
 gnay adad ,kanul taresreb gnigad naklisahgnem anerak inaweh nietorp nahutubek
.)6102 ,.kkd adnifraH( harum fitaler aynagrah nad ,nicil tiluk ,raseb hibel     ayaiB
ada reliorb maya nakanretep ahasu irad rasebret 06 rasikreb ,musnar ayaib hal -  %07
.)5991 ,faysaR( nahurulesek araces iskudorp ayaib irad  
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ataihcnarbosorP  , odrO  adoportsagoseM , ilimaF  diirallupmA ea  , suneG  aecamoP  
 nad seisepS  atalucilanac aecamoP . 
  naweh nakapurem sam gnoeK acsullom   ±( kednep aynpudih sulkis gnay
 tafisreb anerak tapec iskudorpereb nad ,asawed esaf iapacnem kutnu )irah 06
0001 tapad aniteb roke utaS .tidorpamreh - rulet ritub 0021   nalubes malad
)1002 ,naitsabeS( 8 haletes satenem ruleT . - sikreb satet ayad nagned ,irah 41  ra
16 aratna - hisradneH( ria anekret akij gnarukreb naka  aynsatet ayad nad %57   te
,.la  002 6 .)   tapad naitilenep rebmus aparebeb irad sam gnoek isirtun nagnudnaK
.ini hawabid 1.2 lebat adap tahilid  
.2 lebaT 1. sam gnoek tamiskorp sisilana nagnudnaK    rebmus aparebeb adap   
 naitilenep  
isirtuN    *  **   ***   ****  
)gk/lakK( ME             0282   4881     -  89,4902  
)%( KP   6,25   71,45   5,55   8,15  
)%( KL   8,6   38,4   85,2   16,31  
)%( KS   2,2   73,2   34,4   90,6  
aC    11,5   38,4     -     - 
P   88,2   38,7     -     - 
rebmuS H*: )7991( kkd idatra  
 )4002( iradnuS**  
 )5002 ( kkd nidduramaK ***  
 )8002( nagiraT ****  
 ,nahurulesek nakanugid tapad sam gnoek ,kanret nakap nakidajid anuG
 ini sam gnoeK .larenim nad nietorp rebmus iagabes sam gnoek hubut naigab
 laisnetop pukuc  tamiskorp iju lisaH .kanret  nakap kutnu nietorp rebmus iagabes
04 iapacnem asib sam gnoek nietorp nagnudnak awhab iuhatekid tapad -  .%06
 nad kiti adap sam gnoek nairebmep awhab nakkujnunem naitilenep lisah iagabreB
let iskudorp naktakgninem upmam sarub maya  ,otnasuS( nadab tobob nad ru
991 5 .)   tapad naukalrep aparebeb nakrasadreb sam gnoek isirtun nagnudnaK
.2.2 lebat adap tahilid  
2.2 lebaT tamiskorp sisilana nagnudnaK .  sam gnoek   nakrasadreb   aparebeb
 naukalrep  
naukalreP  riA radaK  ubA radaK  nietorP  kameL  
rageS  %05,18  %30,9  %86,57  %01,2  
sukuK  %47  %39,6  %22,46  %78,1  
subeR  %50,17  %32,7  %84,46  %78,1  
subeR  + maraG  %83,47  %83,47  11,55 % 79,1 % 
hisgninawruP  .)1102( kkd  
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.3.2   saM gnoeK isnetoP atalucilanac aecamoP(  .L )  nakaP nahaB iagabeS
kanreT  
aynnaataynek adaP   aretamuS id saul rabeynem halet sam gnoek
 ,)anemaW nad kaiB( aupaP ,)uaiR ,namairaP ,gnupmaL ,ibmaJ ,ulukgneB(
 natnamilaK ,)pekgnaP nad ulaP ,soraM ,odanaM rasakaM ,enoB( isewaluS
 ,.kkd hisradneH( kobmoL nad ,ilaB ,awaJ ,notuB ,)adniramaS nad napapkilaB(
lanak nad isagirireb hawas ,malok id pudih sam gnoeK .)6002 .  sam gnoeK
 uata isagiri ,iagnus( rilagnem gnay nariarep kiab ,tatibah iagabreb iakuynem
malok ,hawas ,awar( gnanegret evitaler gnay nahal nupuam )lanak )   nitamhoR(
nad  .)1102 ,otowraM  
SPB turuneM   gnay nahawasrep nahal ikilimem uaiR isnivorP )5102( uaiR
l iaynupmem D .5102 nuhat adap ah 453411 sau  nakupmisid tapad tubesret atad ira
 niales ,sam gnoek aideynep iagabes isnetopreb tagnas uair isnivorp awhab
 sugilakes ,nahawasrep amah ignarugnem utnabmem  igabes naktaafnamid tapad
nrep nagned iauses ini laH .kanret nakap awhab ,)6102( nahbuS naatay   hawas
 .sam gnoek igab laisnetop kaib gnabmekreb tapmet nakapurem  
 halet naweh nakap iagabes sam gnoek nataafnamep gnatnet naitileneP
 ,itrepes nakropalid kaynab kkd inumsaH .  isneisife ialin awhab nakropalem )7102(
 udniw gnadu adap tapec hibel gnay nahubmutrep ialin nad iggnitret nakap
 nagned nakgnidnabid sam gnoek gnupet nahabmanep nagned naktapadid
asatipsuP naitilenep nagned aguj utigeb ,lisremok nakap nakirebid  utiay ,)0102( ir
 musnar latot irad %9 farat iapmas musnar malad sam gnoek gnupet nahabmanep
 .ruletep kiti musnar ismusnok ihuragnepmem  
 .4.2     nakaP nahaB isirtuN satilauK  
.1.4.2   riA radaK  
tapad gnay nahab utaus ria nagnudnak esatnesrep halada ria radaK  
asab tareb nakrasadreb nakataynid h )sisab tew(  ( gnirek tareb nakrasadreb uata  yrd
)sisab  ,%001 rasebes sitiroet mumiskam satab iaynupmem hasab tareb ria radaK .
reb nakrasadreb ria radak nakgnades %001 irad hibel tapad gnirek ta   nad firayS (
.)3991 ,dilaH  
 akam rutarepmet ilaucek ,gnitnep nanarep gnagemep nakapurem ria radaK
 nad nakusubmep sesorp malad iridnesret tapmet iaynupmem ria sativitka
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nakapurem aynmumu adap nanakam nahab nakasureK .nakignetek   sesorp
,iwaimik ,sigoloiborkim  a isanibmok uata kitamizne aratn   .aynagitek
 halet inik anamid ria nakulremem tubesret sesorp agitek ayngnusgnalreB
 aynsesorp ayngnusgnalreb utnabmem tapad gnay sabeb ria aynah awhab iuhatekid
.)7991 ,inarbaT( tubesret  
2.4.2 .  rasaK tareS  
 iagabes naitregnep iaynupmem tasak tareS  gnay tardihobrak irad iskarf
d asab malad tural kadit nep haletes recne masa na nanignid  gnisam -  03 gnisam
 ,asolulesimeh narupmac halada ini rasak tares nenopmok malad kusamreT .tinem
l iskarf helorepid ini sisilana malaD .tural kadit gnay ningil nad asolules  ,ningi
 kutnu susuhk aynisisopmok iuhatekid ulrep urtsuj gnay asolulesimeh nad asolules
 atad helorepmem kutnU .taresreb nakap aynmumu uata kanret nanakam nauajih
 nial sisilana nakukalid tapad asolules nad ningil iskarf gnatnet taruka hibel gnay
s hibel gnay  tares sisilana edotem nagned kifisep tseoS naV  cM(   dlanoD  ,.la te
.)5991  
 iagabes nakisinefedid nad tardihobrak irad naigab nakapurem rasak tareS
 muidos nad radnats taflus masa natural nagned itsegid haletes asisret gnay iskarf
okret isidnok adap adiskordih  raseb naigabes rasak tareS .)0102 ,ojrapuS( isidn
 nad asolulesimeh ,asolules gnudnagnem nad namanat gnidnid les irad lasareb
 uL .)0102 ,ojrapuS( ningil a te .l   araces nakap tares awhab nakataynem )5002(
,rasak tares nakidajnem nakgnologid tapad iwaimik   dica ,rebif tnegreted lartuen
 ,ningil tnegreted dica ,rebif tnegreted  tares nareP .asolulesimeh nad asolules
 nanusuynep isroporp nagned aynatiakreb tare igrene rebmus iagabes nakap
 .)0102 ,ojrapuS( ningil nad asolulesimeh ,asolules itrepes tares nenopmok
yenrehC turuneM   malad tural kadit gnay ningil irad iridret rasak tares )0002(
.asolules nad negortin nagned natiakreb gnay tares ,ilakla  
3.4.2  .  rasaK nietorP  
 nakgnutihrepid tapad mumu araces nakap nahab utaus nietorp radaK
ak nietorp radak sisilana nagned  ahasu nakapurem ini nietorp radak sisilana ,ras
 nietorp radak sisilanA .nakap ukab nahab nietorp radak iuhategnem kutnu
 araces aynnegortin radak nakutnetid ,nietorp radak ijugnem kutnu nakanugid
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,6 rotkaf nagned ilakid helorepid gnay akgna naidumek iwaimik 52  =  .)61 : 001(
 nietorp irad %61 ratikes ilikawem negortin babes nakanugid tubesret rotkaF
.)7891 ,ojditruM(  
4.4.2  .   raseK kameL  
 nakiskartskegnem nagned nakutnetid tamiskorp silana malad kamel radaK
 iridret kamel taZ .kinagro turalep malad nakap nahab  nad negisko ,nobrak irad
 naka inrum kamel nakub ini kamel sisilana irad naktapadid gnay kameL .negordih
 nad netorak ,lifotnax ,liforolk irad iridret gnay taz iagabreb irad narupmac ipatet
nial - .)7891 ,ojditruM( nial  
padret nakap nahab utaus kamel nagnudnaK  edotem nagned nakutnetid ta
telhxos  gnubat malad nahab utaus iskartske sesorp utiay , telhxos   .)0991 ,onojeoS(
 nialeS .inrum kamel nakub ini kamel sisilana irad naktapadid gnay kameL
 gnudnagnem aguj rete kartske ,aynhuggnuses kamel gnudnagnem skaw   ,)nilil(
 nakutnenem kutnu rete iskarf uti anerak helo ,nemgip nad ,lohokla ,kinagro masa
 kamel nagnudnak napateneP .)4991 ,idoroggnA( raneb aynhunepes kadit kamel
irad isgnuF .turalep iagabes naskeh natural nagned nakukalid  n  halada naskeh
mel nakiskartskegnem kutnu  haburem aggnih ,kamel nakturalem kutnu uata ka
 gninuk irad anraw .)7991 ,idumhaM( hinrej idajnem  
 .5.3.2  ubA radaK  
 ialin irebmem kadit nakap nahab tamiskorp sisilana adap uba nenopmoK
 ,hallurmA( akilis irad iridret uba raseb naigabes anerak gnitnep gnay isirtun
 narakabmep lisah asis kinagrona taz halada uba naksalejid ayntujnaleS .)3002
iridret ubA .kinagro nahab utaus   nad negreted malad tural gnay larenim irad
 .)0002 ,yenrehC( negreted malad tural kadit gnay larenim  
 nagnudnak iuhategnem kutnu nakduskamid uba radak nautneneP
 )larenim marag uata kinagrona nenopmok( paugnem hadum kadit gnay nenopmok
ap laggnit patet gnay alamliruN( kinagro awaynes narajimep nad narakabmep ad   te
.la  aynisairavreb numan ,larenim nenopmok irad iridret uba nupikseM .)6002 ,
 kadit uba nakbabeynem namanat les nakap nahab malad larenim rusnu isanibmok
 nakutnenem kurnu skedni iagabes iakapid tapad  utnetret larenim rusnu halmuj
.)0102 ,ojrapuS(  
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6.3.2  .  naT  kartskE nahaB )NTEB( negortiN ap  
 hadum gnay tardihobrak naigab nakapurem negortin apnat kartske nahaB
non tardihobrak nagnolog uata anrecid - non tardihobraK .larutkurts -  larutkurts
id nakumetid tapad  hibel gnay naanrecek iaynupmem nad namanat les malad
 nad kinagro masa ,itap ,aluG .larutkurts tardihobrak nagned nakgnidnabid iggnit
 kopmolek maladek kusamret natkurf itrepes tardihobrak irad nial kutneb
non tardihobrak - igrene rebmus idajnem nad larutkurts  )0002( yenrehC turuneM .
 asolulesimeh ,nitkep ,kinagro masa,alug irad nususret negortin apnat katske nahab
.ilakla malad tural gnay ningil nad   arac nagned halada NTEB helorepmem kutnU
 %001 : nagnutihrep - (  radak  +rasaK tareS + rasaK kameL + rasaK nietorP + riA
 anrecret hadum aynmumu gnay tardihobrak kusamret ini iskarf malaD .% )ubA
 dlanoDcM( alug nad itap nial aratna ,.la te  .)5991  
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 .III  EDOTEM NAD IRETAM  
1.3 .  tapmeT nad utkaW  
  naitileneP halet  iraurbeF nalub adap nakukalid   .9102  ini naitileneP halet  
muirotarobal id nakanaskalid  nakap igolonket nad isirtun   nad nainatreP satlukaF
 malsI satisrevinU nakanreteP uaiR misaK firayS natluS iregeN  l nad oba  muirotar
.uaiR satisrevinU nainatrep lisah  
2.3  .     iretaM  
nahaB  .1.2.3  
    ,sam gnoek gnupet halada ini naitilenep adap nakanugid gnay nahaB
 adirolk masa ,gniluS riA halada tamiskorp sisilana kutnu nahaB .lasab musnar
 ,)LCH(  ,negaer muineles H2 OS 4 SaN ,HOaN , 2O3 H , 3 OB 3  ,harem rotakidni ,
HN 2 OS 4  , telhxos , ( hiub itna tnega maofitna K .) 2 OS 4  , rete muelortep . 
talA  .2.2.3  
 nial aratna halada ini naitilenep malad nakanugid id gnay tala nupadA
awac 501 nevo ,rotakiske ,melesrop n 0c  rakabmep ,runat ,kitilana acaren ,tipejnep
mel sabeb gniras satrek ,telhxos ,neznub  sabeb sapak ,terak nagnat gnuras ,ka
 ,muucav apmop ,renhcub gnoroc ,alaip saleg ,gnoroc ,tesnip ,hidid utab ,kamel
 ubal ,rotalitsed ,isalitsed ubal ,iskurtsked ubal ,gniras satrek ,kirtsil sanamep
.ruku saleg nad ,teruib ,reyemnelrE  
3.2.3 . nakaP  
 maya lasab musnar nakap halada naitilenep malad nakanugid gnay nakaP
 reliorb  esaf retrats  0( - )uggnim 3  gnugaj halada nakanugid gnay nakap nahaB .
gnupet ,naki gnupet ,ialedek likgnub ,idap kaded ,gnilig  sam gnoek  kaynim ,
 nad )3OCaC( rupak ,apalek xiM poT . P gnoek gnupet  naanuggne  sam   malad
gnoek apureb ini naitilenep  sam  ad haloid naka gnay gnoek gnupet kutneb mal  
sam . K gnoe  sam  hawas irad naktapadid tubesret  ased   natamacek iraK ialA radnaB
S natnauK ignigni  maya nahutubek nakrasadreb nususid musnaR . gadep sar gni  
irolakosi  nad nietorposi nanusus nagned  .  nagned taubid musnar isalumroF
 edotem nakanauggnem rorre dna lairt  aboc( -  .)aboc  
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musnar adap isirtun nagnudnak nad nahab isisopmok nupadA   naitilenep
T adap tahilid tapad : tukireb leba  
 nahaB isirtuN nagnudnaK .1.3 lebaT naitileneP musnaR nusuyneP  
nakap nahaB   nahaB
)%( gnireK  
 nietorP
)%( rasaK  
 kameL
 rasaK
)%(  
 ygrenE
 emsilobateM
)gk/lakK(  
 rasaK tareS
)%(  
kadeD  70,49  71,21 a 39,31 a 14,1323 a 59,8 a 
gnugaJ  78,49  08,9 a 90,4 a 08,8443 a 58,2 a 
ialedek likgnuB  45,69  40,64 c 97,5 c 84,9013 c 12,5 c 
nakI gnupeT  00,39  07,74 d 00,8 d 00.0092 b
 
99.7 d 
saM gnoeK gnupeT   85,84 e 09,0 e 00.0002 e 55.1 e 
:rebmuS
 
  ͣ )4102( F ,iweD  
b  NIU nakanreyteP nad nainatreP satlukaF aimiK nad isirtuN muirotarobaL          
 aksuS )5102( uaiR  
c )8102( uaiR .vorP gnaraB utuM isakifitreS nad naijugneP TPU sisilana lisaH                        
d )8102( uaiR satisrevinU nainatreP lisaH sisilanA muirotarobaL  
 e muirotarobaL  )9102( uaiR satisrevinU nainatreP lisaH sisilanA  
 
isopmoK .2.3 lebaT  edoireP naukalreP musnaR isirtuN nagnudnaK nad is retratS  
nakaP nahaB          )%( musnaR  
1P  2P  3P  4P  
gnugaJ  00,74  00,74  00,74  00,74  
idaP kadeD  00,61  00,61  00,61  00,61  
ialedeK likgnuB  00,52  00,52  00,52  00,52  
nakI gnupeT  00,9  00,6  00,3  00,0  
 gnupeT saM gnoeK  00,0  00,3  00,6  00,9  
tiwaS kayniM  00,1  00,1  00,1  00,1  
3oCaC  00,1  00,1  00,1  00,1  
xiM poT  00,1  00,1  00,1  00,1  
latoT  00,001  00,001  00,001  00,001  
 :neirtuN nagnudnaK      
)gk/lakk( silobateM igrenE )1  33,6523  33,9223  33,2023  64,6913  
)%( nietorP  63,22  83,22  14,22  44,22  
)%( rasaK kameL  23,7  11,7  98,6  86,6  
)%( rasaK tareS  52,4  42,4  32,4  12,4  
)%( muislaK  21,1  11,1  01,1  01,1  
)%( P latoT  08,0  68,0  19,0  79.0  
 : nagnareteK                                                          2.3 lebaT nad 1.3 lebaT nagnutihrep lisah nakapurem isirtun nagnudnaK                                   
 )1  edoirep kutnu lakk 0023 nad %22 nususid )EM( silobatem igrene nad nietorP
0( nahubmutrep - )kw 5     )4991( CRN isakifidom  
 
3.3  .  naitileneP edoteM  
naitileneP  ini  nakanuggnem   nagned nemirepske edotem  kaca nagnacnar
pakgnel  AR( 5 nad naukalrep 4  )L  nagnalu iagabes naukalrep sisod nupadA .  
:tukireb  
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)lortnok( IT %9 + MKT %0 + lasaB musnaR = 1P  
 = 2P  IT %6 + MKT %3 + lasaB musnaR  
 = 3P  IT %3 + MKT %6 + lasaB musnaR  
 = 4P IT %0 + MKT %9 + lasaB musnaR  
4.3  .  naitileneP rudesorP  
   nakapurem ini hawabiD aitilenep irad rudesorp n  . lenep rudesorP  tapad naiti
G ameks adap tahilid  rabma .1.3  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.3  .1.  bmeP au saM gnoeK gnupeT nat  
   kutnu naujutreb gnay nagnupmanep kab malad madnerid sam gnoeK
 tinem 02 amales suberid sam gnoeK .ridnel nad narotok ignarugnem  nignaid ulal
sam gnoek gnigad nad gnakgnaC .naknigna  ,hisreb icucid naidumek nakhasipid  
 ,irahatam ranis nagned nakgnirekid ayntujnales hutu gnay sam gnoek gnigad
tinem 02 amales nasubereP  
sam gnoeK  
sam gnoeK nahisrebmeP  
gnakgnac irad sam gnoek gnigad nahasimeP  
sam gnoek nagniliggnep nad narumejneP  
 nakrupmacid nakanugid pais hadus gnay sam gnoek gnupeT
 nagned negomoh aggnih lasab musnar nagned  
 
tamiskorp sisilanA  
 
 sisilanA atad  
 
.3 rabmaG 1 naitileneP rudesorP nagaB .  
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 tapad tubesret gnigad alib iaseles paggnaid sam gnoek gnigad nagniregnep
nat nagned nakhatapid .nag   tahilid tapad sam gnoek gnupet nataubmep rula amekS
.2.3 rabmaG adap  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
4.3  .2.  nahaB narupmacneP - nahaB  
  nagned nakrupmacid nakanugid pais hadus gnay saM gnoeK gnupeT
musnaR  adap nakanugid naka gnay lasaB  naitilenep  negomoh aggnih  .  nahaB
 gnupet ,ialedek likgnub ,idap kaded ,gnilig gnugaj halada nakanugid gnay nakap
gnupet ,naki  sam gnoek  nad )3OCaC( rupak ,apalek kaynim , xiM poT . 
4.3 .3.  nahaB sisilanA  
 nahaB sisilana adaP alid  nakuk  nakanugnem id tamiskorP sisilana  anam
 halada sisilanaid gnay  nad ,uba ,rasak tares ,rasak kamel ,rasak nietorp ,ria radak
.)NTEB( negortin apnat kartske nahab   
 
 
 
 
2.3 rabmaG   lA nagaB u P r  saM gnoeK gnupeT nataubme  
                      : rebmuS )4102 ,inahdrawamusuK(  
MKT   nakanugid pais hadus gnay  
tinem 02 amales nasubereP  
sam gnoeK  
sam gnoek nahisrebmeP  
gnakgnac irad sam gnoek gnigad nahasimeP  
sam gnoek nagniliggnep nad narumejneP  
 51  
 
5.3  .  tamiskorP sisilanA rudesorP  
.3 5.1.   )3991 ,CAOA( riA radaK nautneneP  
 radaK )%(  %001 = riA - )%( gnireK nahaB  
ria radak sisilanA  
: ajrek araC  
.1   nevo uata gniregnep tala malad nakgnirekid hisreb gnay nelesrop nawaC
501 rutarepmet adap kirtsil - .maj 1 amales C°011  
.2   .tinem 51 amales rotakised malad naknignidid naidumeK  
.3  nagned gnabmitid ulaL  .)marg x( ayntareb tapadid akam ,kitilana acaren  
.4   naksanapid ulal ,)marg y( tareb tapadid marg 1 kaynabes gnabmitid nahaB
501 nevo malad - .maj 8 amales C°011  
.5   ayntareb gnabmitid nad tinem 51 amales rotakised malad ek nakkusamiD
em nagnarugnep tareb ,)marg z( .nahab malad ria aynkaynab nakapur  
= riA radaK ) % (
(
 
𝑥+𝑦)−𝑧
𝑦
� %001  
: nagnareteK  
gnosok nelesrop nawaC = x  
lepmas + nelesrop nawaC = y  
 nawac tareB = z nakgnirekid halet gnay lepmas +  
.3 5.2. )3002 ,lacitylanA ssoF( rasaK nietorP nagnudnaK nautneneP  
rek araC : aj  
.1   ubal malad ek nakkusamid ,marg 1 gnabmitid lepmaS .lahdejk  
.2  H natural nad muineles rotasilatak marg 1 nakhabmaT 2 OS 4 lm 6 kaynabes  
.lepmas malad ek  
.3  idajnem nariac iapmas maj 1 amales masa iramel id iskurtsedid lepmaS  
.)nauajihek( hinrej  
.4   nakhabmatid ,naknignidid lepmaS sedauqa nahalrep araces Lm 03 - .nahal  
.5  .isalitsed tala malad ek nakhadnipid lepmaS  
.6  H natural Lm 52 isireb gnay Lm 521 reyemnelre nakpaisiD 3 OB 3  7
Lm  der nelitem Lm 01 nad  neerg loserk morb  rosnednok gnubat gnujU .
d madneret surah H natural hawab i 3 OB 3 
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.7   malad ek nakhabmatid Lm 03 HOaN naturaL  ,reyemnelre  naidumek
3( isalitsedid - .)tinem 5  
.8   malad gnupmatid aynnasalib nad ria nagned salibid rosnednok gnubaT
reyemnelre  .amas gnay  
.9   nahaburep idajret iapmas N 1,0 lCH nagned isartitid lepmaS   anraw
.adum harem idajnem  
.01  .okgnalb napatenep aguj nakukaL  
 
%N �
( Lm  nartiT � lm  oknalb  ) � satilamroN  4OS2H  � 41 , 700
tareB  lepmaS  ( gm )
� %001  
: nagnutihgneP  
.isrevnok rotkaf x N % = nietorp %  
.3 5.3. ameL nagnudnaK nautneneP )3002 ,lacitylanA ssoF( rasaK k  
: ajrek araC  
.1  501 uhus adap nevo malad naksanapid puc muinimulA o  ,maj 1 amales C
.)a( gnabmit ulal rotakised malad naknignidid  
.2   lebmit malad ek nakkusamid ,marg 2 kaynabes lepmas gnabmitiD
.sapak nagned pututid naidumek  
.3  adap nakkatelid/nakkusamid lepmas isireb gnay lebmiT  cetxoS  tala ,
 lebmit ,nakrilaid ria nad C°531 uhus iapmas naksanapid nad nakpudihid
 adap nakkatelid cetxoS   isisop adap adap gnisnir . 
.4   gnay puc muinimula nakkusamid ,lamron/ C°531 iapmas uhus haleteS
 malad ek Lm 07 enezneb muelortep isireb cetxoS ketid ulal ,  na  trats  nad
 isisop nagned maj  gniliob .tinem 02 amales nakukalid  
.5   ulal ,tinem 04 gnisnir isisop adap naidumeK  yrevocer  nagned tinem 01
 nark isisop cetxoS  .akubid/gnatnilem id  
.6   C°531 uhus adap nevo malad ek nakkusamid naidumek puc muinimulA
 ,maj 2 amales .)b( gnabmitid nad rotakised malad naknignidid naidumek  
: nagnutihreP  
= kameL %  
c� b
𝑏 � 001  
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: nagnareteK  
)marg( puC muinimulA tareB = a  
)marg( lepmaS tareB = b  
reB = c .)marg( nevoid haletes rihkA ta  
.3 5.4  ,lacitylanA ssoF( rasaK tareS nagnudnaK nautneneP . )6002   
:ajrek araC  
.1   habmatid ,nakturalid HOaN tsedauqa   20,31 nakturalid( .Lm 0001 idajnem
H Lm 2 OS 4  malad tsedauqa  )Lm 0001 idajnem iapmas  
.2   malad ek nakkusamid nad gnabmitid lepmaS  elbicurc  halet gnay(
.)1W( ayntareb gnabmitid  
.3   elbicurC  id nakkatelid rtxe dloc noita  malad ek nakkusamid noteca ulal ,
elbicurc   amales nakmaiD .maleggnet lepmas iapmas uata Lm 52 kaynabes
kamel nakgnalihgnem kutnu aynnaujut ,tinem 01  
.4  turutreb ilak 3 nakukaliD -  sedauqa nagned salibid naidumek turut
.)ilak 2 kaynabes(  
.6  elbisurC   ek nakhadnipid xetrebif  
- H2 OS 4 gnisam maladek nakkusamid -  gnisam  elbicurc  2 ek sirag adap
 putut ,ria nark nakpudihid iaseles haletes .)Lm 051(  elbicurc  nagned
.rotkelfer  
- cetrebiF   .hididnem iapmas naksanapid cetrebiF   naadaek malad
.nakpudihid ria nad pututret  
- tsedauqA  .nial hadaw malad naksanapid  
-  id lepmas aggnih uggnuT cetrebif   lonatco nakhabmatid hididnem
 aynsanap ulal setet 2 kaynabes )hiub nakgnalihgnem kutnu(
 ulal ,tinem 03 amales nakraibid ,nakmumitpoid cetrebif  .nakitamid  
.7   malad id naturaL cetrebif   isisop ,todesid cetrebif   mucav naadaek malad
 malad ek nakkusamid naksanapid halet gnay sedauqA .akubid ria nark nad
 ek naktorpmes ulal ,natorpmes elbisurc  isisoP . cetrebif   malad patet
 naadaek mucav   3 kaynabes nasalibmep nakukaliD .akubret ria nark nad
ilak . 
.8  cetrebiF   malad ek nakkusamid naksanapid halet gnay HOaN ,pututid
 elbicurc  ,akubret isisop adap ria nark ,2 ek sirag adap cetrebif   nakpudihid
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.mumitpo uhus nagned  setetid hididnem lepmas haleteS  nak  onatco  l es  
 ,hiubreb gnay gnubat malad ek setet 2 kaynab  naksanapid ayntujnales
.tinem 03 amales  
.9   nakitaM catrebif  nasalibmep nakukal uhus nakmumitpo ,pututid nark
nagned tsedauqa   ,ilak 3 kaynabes sanap cetrebif  haleteS .mucav isisop adap
 salibmem iaseles cetrebif .pututret isisop adap  
.01  elbisurC   ek nakhadnipid xe dloc  noitcart  .notesa nagned salibid ulal  dloC
noitcartxe   ,)ilak 3 kaynabes nakukal( akubid ria nark ,mucav isisop adap
.nasalibmep kutnu naujut nagned  
.11  elbisurC  .Co031 uhus nagned maj 2 amales nevo malad ek nakkusamid  
.21  elbisurC   maj 1 rotakised malad naknignidid .)2W( gnabmitid ayntujnales  
.31  elbisurC  .C°525 uhus nagned maj 3 amales runat malad ek nakkusamid  
.41  naknigniD  elbicurc  )3W( gnabmitid ayntujnales maj 1 rotakised nagned  
:nagnutihreP  
 = )%( rasak tares radaK
 
2W − 3W
1W
 � %001  
)g( lepmas tareB = 1W :nagnareteK  
        nawac + lepmas tareB = 2W  elbicurc )g( nevoid haletes  
         nawac + lepmas tareB = 3W  elbicurc .)g( runatid haletes  
.3 5.5. )3991 ,CAOA( ubA radaK nagnudnaK nautneneP  
araC  :ajrek  
.1  501 uhus adap nevo maladek nakkusamid hisreb gnay nelesrop nawaC -
011 0  C .maj 1 amales  
.2   hibel amales rotakised malad ek naknignidid naidumek nelesrop nawaC
.)x( ayntareb gnabmitid nignid nelesrop nawac haletes ,maj 1 gnaruk  
.3  .)y( g 1 kaynabes nelesrop nawac malad id gnabmitid lepmaS  
.4  kkusamid naidumek lepmas atreseb nelesrop nawaC  runat maladek na
006 uhus nagned naubagnep 0 .maj 4 amales C  
.5   .maj 1 amales rotakised maladek nakkusamid nelesrop nawac nad lepmaS
)z( gnabmitid aynuba ulal ,nignid nelesrop nawac haleteS  
:nagnutihgneP  
 = uba radaK
z−x
y
 � %001  
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:nagnareteK  
 nawac tareB = z ubA + nelesrop  
nelesrop nawac tareB = x  
lepmas tareB = y  
.3 5.6.  P  nautnene K traH( NTEB nagnudna kkd ida ,.  )7991  
arac nagned )NTEB( negortin apnat kartske nahab nagnudnak nautneneP  
nad rasak kamel,rasak nietorp ,uba esatnesrep nagned %001 akgna nagnarugnep  
.rasak tares  
: sumuR  
001 = NTEB %  % - .)ubA %+KL %+KP %+KP %+AK%(  
6.3 . P  gnay habue itamaiD  
 naitilenep malad itamaid gnay habueP   nagned naki gnupet naitnaggnep
 sam gnoek gnupet (P  atalucalinac aecamo .L ) musnar isirtun satilauk padahret  
 sar maya lasab retrats esaf gnigadep   itupileM  rasaK  kameL,)%( rasaK nietorP
 .)%( ubA nad )%( negortiN apmaT igrenE nahaB ,)%( rasak tareS ,)%(  
7.3  .  ataD sisilanA  
 nagnacnaR magaR kidiS nakanuggnem nagned sisilanaid naitilenep ataD
.)LAR( pakgneL kacA   irad iridret gnaY  aggnihes nagnalu 5 nad naukalrep 4
.naabocrep lepmas 02 helorepid   nad leetS turunem nagnacnar sitametam ledoM
:halada )5991( eirroT  
Y ji   + μ =
 
𝛂i ε + ji  
:nagnareteK   
jiY  ek naukalrep lisah irad natamagnep ialiN : - ek nagnalu ,i -j 
μ  mumu hagnet ialiN : )naem noitalipop(  
αi     ek naukalrep farat huragneP : -i 
jiε  ek naukalrep talag huragneP : - ek nagnalu ,i -j 
i 4,3,2,1 naukalreP :  
j 1 nagnalU :  5,4,3,2,  
  atad aguj nad launam nagnutih nagned haloid helorepid gnay naitilenep lisaH
( hatnem  war  iju nakukalid )atad  nospmohT atad nakgnalihgnem kutnu  reiltuo  
 02  
 
ggnem nagned 50,0>P( naijugnep takgnit nakanu  halada naklipmatid gnay ataD .)
 iuhategnem kutnu nakanugid magar kidis sisilanA .isaived radnats nad naatar ialin
y habuep padahret naukalrep huragnep  .itamaid gna  
.3 lebaT 3 magaR kidiS sisilanA  
rebmuS   tajareD  halmuJ  tardauK  gnutih F  lebat F   
 namagareK  sabeB  tardauK  hagneT   %5  %1  
 naukalreP  t-  1  PKJ  PTK  GTK/PTK    
 talaG  r(t - )1  GKJ  GTK     
 latoT  rt -1 TKJ      
 
: nagnareteK   
rotkaF  iskerok      :
 
�Y… �²
r.t
  
halmuJ  )TKJ( latoT tardauK    : jiY∑ ² – KF  
halmuJ  tardauK   )PKJ( naukalreP   :
j.Y∑ ² – KF
r
 
halmuJ  tardauK  GKJ( talaG                 )  :  TKJ – PKJ  
naukalreP hagneT tardauK  )PTK(       : 
 PKJ
t-1
 
)GTK( talaG hagneT tardauK              : 
 GKJ
t�r−1�
 
 F gnutih                                        : 
PTK
 GTK
                      
 
 akiJ  sisilana  magar  nakkujnunem  huragnep  atayn  a nak  nakukalid  iju  tujnal  
nagned  tseT egnaR elpitluM s’nacnuD  .)TRMD(  
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 .V PUTUNEP  
1.5  nalupmiseK  
T  rebmus  iagabes naki gnupet nakitaggnem tapad sam gnoek gnupe
 .musnar maladid nietorp  adap tapadret ini naitilenep adap kiabret naukalreP
 nagned naukalrep kaynabes musnar maladek sam gnoek gnupet nakhabmanem  
%9  d s rasak nietorp nagnudnak natakgninep idajret anami  radak nanurunep atre
 tares,ria .NTEB nad uba rasak kamel,rasak  
 
2.5  naraS  
 naitilenep irad lisah nakrasadreB  kutnu nagnabmitrep ulrep
anug aynnial lakol nakap nahab nagned sam gnoek gnupet nakisanibmokgnem  
musnar adap ada gnay isirtun satilauk naktakgninem . 
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AKATSUP RATFAD  
 
 .3991 .CAOA  noitaicossA fo dohteM laiciffO  t21 .tsimehC lacitylanA laiciffO fo
 .noitidE H sA yb dehsilbuP  .tsimehC lacitylanA laiciffO fo noitaicos
 nilknarF nimajneB .notgnihsaW noitatS  
 
 reliorB mayA ikaK gnaluT gnupeT adiskoreP nahabureP .4002 .T.A ,haysmalA
 .adebreB gnay samegneP nahaB malaD nanapmiyneP amaleS  .ispirkS
nakanreteP satlukaF  .rogoB .rogoB nainatreP tutitsnI  
 
 ,.lazirmA .E  inadamhaR .  , nad  .itawaflE  1102 .  ahasU laisnaniF sisilanA
 reliorB mayA nakanreteP d  . uraB gnapmiS naharuleK asiraK nakanreteP i
nakanreteP lanruJ  :)2(8 . 77 - .78  
3002 .K.I  ,hallurmA  . .reliorB mayA isirtuN  rogoB .iduB gnunuG utaS agabmeL . 
 .4002 .K.I  ,hallurmA  .ruleteP mayA isirtuN nakateC  ek -  gnunuG utaS agabmeL .3
rogoB .iduB . 
 .4991 .idororggnA  .mumU kanreT nanakaM umlI .atrakaJ .aidemarG  
 
idoroggnA ,  .5002 .R mumU kanreT nanakaM umlI  ytisrevinU adaM hajdaG .  
.atrakajgoJ .sserP  
irasatiggnA S , ,.   ,idanujD ,.H.I nad  najfojS ,.O .  .6102  sineJ aparebeB huragneP
 fitatilauK naD fitatitnauK iskudorP ajreniK padahreT laisremoK nakaP
 .gnigadeP mayA nakanreteP niteluB . 04  ( 781 :)3 - 691 . 
.uaiR isnivorP kitsitsatS tasuP nadaB   .5102 .uaiR isnivorP kitsitatS tasuP nadaB  
nailadnegneP .0102 .B.A ,irsaB   , saM gnoeK nataafnameP nad  ibmareS
 .nainatreP 10 :)8(4 - .20  
 .7891 .A.K ,elkcuB  .nagnaP umlI atrakaJ .sserP aisenodnI satisrevinU  
.N aginazzaC  fo ymonoxaT eht ni stpecnoC weN dna seicepS dlO .2002 .J
 .)eadiralupmA :adoportsaG( aecamoP llecoiB  : )1( 62 . 17 - .18  
.J.D ,yenrehC  .sisylanA lacimehC yb egaroF fo noitaziretcarahC .0002 .R
182 : gnihsilbuP IBAC :drofgnilloW - .003  
 esaliS gnudnagneM musnaR irebid gnay gnigadeP mayA amrofeP .8102 .itawaliF
 .nakI hgnupeT itnaggneP iagabeS gnadU habmiL umli lanruJ -  umli
P  .nakanrete 431 : )3( 11 - .341  
 
3002 .lacitylanA ssoF a  . cetlejK mT tinU noitallitsiD metsiS .  0001 launaM resU .
.nedewS .B.A lacitylanA ssoF .1.1 .veR 4619  
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3002 .lacitylanA ssoF b  . cetxoS mT  tinU noitcartxE 5402  / 2991 .0001 .launaM resU .
lacitylanA sooF .2 veR  .nedewS .B.A  
 
 .6002 .lacistylanA ssoF cetrebiF mT  1201 / 0201 6.M  / 7351 0001 launaM resU .
.nedewS .B.A lacitylanA sooF .3 veR  
 
orerreuG , dna I   .P ,aterrageL   .9002 dna ecneicS yrtluoP fo koobdnaH         
.1 emuloV ygolonhceT  .cnI ,snoS  dna yeliW  nhoJ :yesrej weN  
 
,.H,adnifraH  ,.adiniR  ,.haysnamrA.T  ,.otiguS  .M   .6102 .nidduraniW nad ,irbaS
( holaJ gnataB tiluK kartskE nairebmeP huragneP bxoR amrepsartet xilaS  )
( gnokgniS nuaD kubreS naD ztnarC atnelucse tohinaM  padahreT )
atreP reliorB mayA nadaB toboB nahabm . airanireteV akideM lanruJ  
01 (1 15 :) - .35  
 
.S ,.H ,idatraH  .D.A nad ,ojdorpidahoskeR  .namlliT   nakaP isisopmoK lebaT .7991
kutnU   .aisenodnI ytisrevinU adaM hajaG  atrakaygoY ,sserP . 
 
inumsaH ,.  R  . inariamuH , .irailuM nad   .7102 aB nahaB nataafnameP  lakoL uk
 iggniT nietorP rebmuS t ( udniW gnadU nahubmutreP padahre  sueanaP
nodonom  .) .ayaduB nad laisoS ,imonokE ,igolonkeT ,sniaS haimlI lanruJ  
1 :)3(1 -5. 
 
otnayreH ,.S ,hisradneH ,.  .R  ,otowraM  nad  .idayluM  .6002   elppA nedloG ehT
 ,lianS  aecamoP ppS   aisenodnI ni SL snaitsabeS & CR ihsoJ .  . 132 - .242  
 
nidduramaK ,.   ,namsU nad   sam gnoek nataafnameP .5002 .rumkaM  aecamoP( ).ps  
us iagabes nakap malad naki gnupet isutitb   .naki  naitileneP atraW
 ,aisenodnI nanakireP 9 :)6( 11 - .21  
 .A ,inadrawamusuK ( saM gnoeK gnupeT nataafnameP .4102  aecamoP
 )atalucilanac  iemannaV gnadU adap nakI gnupeT isutisbuS iagabeS
(  )iemannav sueanepctiL  .igrenE nad nietorP naanreceK ialiN padahret
 .ispirkS .ayabaruS .aggnalriA satisrevinU  
 .2002 .namuriahK  ayadiduB ratniP ukuB  .ismusnoK nakI 51 atrakaJ .aidemorgA  
 nakI gnupeT isutisbuS huragneP .8102 .misraT nad,.L .osotnaS,.Y .gnallunaM
( nitaP nakI alapek gnupeT nagned  )ps suisagnaP  nahubmutreP padahreT
( gnairukgnaS eleL nakI ,aisenodni awar rutlukauka lanruj.)ps sairalC  6 
)2( 921: - 041 . 
idumhaM ,  tapsohP masA sisetniS habmiL radaK nanuruneP .7991 .M
riaC iskartskE araC nakanuggneM -  narupmaC nevloS nagned riaC
lonaporposI   nad n- enaskeH .orogenopiD satisrevinU :gnarameS .  
 P dlanoDcM .la te  .5991  . noitidE htneveS noitirtuN laminA  weN  namgnoL :kroY
itneicS .lacinhcet dna cif  
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,.P ,dlanoDcM A.R  . . ,sdrawdE  .J , ,hglahneerG  .C , nagroM  ,  .L  ,rialcniS nad   .R
nosnikliW  . 102 .0  noitidE htneveS noitirtuN laminA nosraeP :wolraH . . 
 
E demahoM .A.A.  , O.H.A. ilA .  , E.E.  ,kilaM adiawuH I.A.  .fisuoY  fo tceffE .2102
 dna sretemarap lacigolotameah emos no level nietorp yrateid dna nosaes
 .sniarts reliorb eerht fo noitisopmoc lacimehcoib doolb icS tluoP J ltnI  11  
787 :)21( - .397  
 
riuM , M nad  .E yerggnA .S . 3002  . dna gnideerB ,sciteneG yrtluoP  B .ygolonhcetoi  
.gnihsilbuP IBAC :egdirbmaC  
 
 .7891 .A .B ,ojditruM saggnU nakaP umareM namodeP suisinaK .  . .atrakaygoY  
 
ailataN  ,  nibolgomeH radaK nad tirkotameH ialiN ,tisortirE halmuJ .8002 .D.R
yA  gnay uggniM 6 rumU gnigadeP ma d  gnawaB ,tiynuK nemelpuS irebi
 .kniZ nad hituP  .ispirkS  nainatreP tutitsnI .naweH naretkodek satlukaF
.rogoB .rogoB  
0991 .lleB .D.D dna .O.M ,htroN 4 .launaM noitcudorP nekcihC laicremmoC . ht  
 .noitidE dlohnieR .dnartsoN naV . .kroY weN  
 
4991 .R .N ,CRN . yrtluoP fo stnemeriuqeR tneirtuN  ymedacA :CD notgnihsaw .
.sserP  
 
6102 .iniaruN   . saggnU kutnU isatnemreF laisnevnoK noN  nakaP  :gnadaP .
.dnanU KITPL  
 
 habmaT ialiN nakiabreP .6002 .ajamtariW .H ,inuyhaW .M ,M ,alamliruN
( anuT nakI gnaluT habmiL ps sunnuht  )  sisilanA atreS nitaleG idajneM
akisiF -  .aimiK nanakireP lisaH igolonkeT niteluB lanruJ 22:)2(9 . - .33  
 
C .H ,kiseP  ,.  ,.hobmU .F.J  .A.C hotnoP .S.hC nad ,aisahaR  .  huragneP .6102
( toggaM gnupeT nagneD nakI gnupeT naitnaggneP snecullI aitemreH  )
 .rofsoF nad muislaK naanreceK padahreT gnigadeP mayA musnaR malaD
ketooZ LanruJ 63. (2) 172 : - 972 . 
 
 .5991 .RK dnoP dna .CD ,hcruhC ,GW ,dnoP  .gnideef dna noitirtun lamina cisaB
.adanaC ,snoS dna yelliW nhoJ .de ht4  
 
.hisgninamanruP  .A   .0102 abmaneP huragneP ( saM gnoeK gnupeT nah  aecamoP
kcramaL atalucilanaC  .kitI ruleT satilauK padahreT musnaR malaD )
 .ispirkS .atrakaruS .teraM salebeS satisrevinU nainatreP satlukaF  
 
 ,.S ,hisgninawruP .E   & ,hamalaS  .N  ,idubmaP 1102  edoteM huragneP .
 padahreT nahalogneP ( saM gnoeK lareniM naturaleK  aecamoP
atalucilanaC  ) d  .edeG utiS nariareP ira  no muisopmyS lanoitanretnI
msilobateM evitcaoiB riehT dna tcudorP larutaN ,metsysocE eniraM 52 , -
.72  
 63  
 
 
irasatipsuP ,  .D ( saM gnoeK gnupeT nahabmaneP huragneP .0102  aecamoP
talucilanac kcramal a  kitI iskudorP namrofreP padahreT musnaR malaD )
 .ruleteP ispirkS atrakaruS .teraM salebeS satisrevinU nainatreP satlukaF . . 
 
5991 .faysaR  .  mayA nakanreteP ahasU naalolegneP .gnigadeP  :rogoB  aidemarG  
.amatU akatsuP  
 
3002 .faysaR .  mayA kanreteB gnigadeP ayadaws rabeneP :atrakaJ . . 
 
.hallaidoR  azilardneY ,.M , nad  .S  .rageriS  .8102   esaF reliorB mayA amrofreP
( saM gnoeK gnupeT irebiD gnay retratS  aecamoP  musnaR malaD )pps
 .laisremoK radnatS nakanreteP lanruJ 51:)1(51 . - .12  
 
 ,nitamhoR I  ,. nad   .M .R  ,otowraM 1102 amaH gnoeK .  dnI id aecamoP  :aiseno
nad igolofroM retakaraK   :adoportsaG ,acsulloM ( aynnarabes
 .)eadirallupmA igoloiB atireB . 
 huragneP .8102 .rageR N.M nad ,haitU .W ,.gnareaS .P.L.J ,.R.C ,uwunudnoR
 ( hawaS gnoeK gnupeT nairebmeP ecalupma aliP  )a  itnaggneP iagabeS
 ( huyuP gnuruB ruleT satilauK padahreT nakaP malaD nakI gnupeT
ketooZ lanruJ .) acinopaJ xinutroc xinutroC 1 :)1(83 . - .8  
 saM gnoeK gnupeT nataafnameP .4102 .D ,okE nad ,.H ,idaitsaH ,.H ,ojojdnaS
( atalucilanac aecamoP  nahaB iagabeS )  malad nakI gnupeT isutisbuS
( tfiG aliN nakI nahubmutreP namagareK padahreT nakaP  simorhcoerO
sucitolin  .)  ,ayauR lanruJ 16 :)1( 1 - .07  
 kartskE natafnameP ayapU .1002 .ahduY .W nad irasaliN .P ,.M.E ,etnarepmaS
gnoeK amaH satnarebmeM kutnU samE kitaP nahubmuT   .saM  lanruJ
 .sniaS .agitalaS ,WSKU akitametaM nad sniaS satlukaF  
 nietorP naanuggnep isneisifE .4102 .otmakuS .B nad ,.B ,akoliwD ,.A.K ,iraS
 nuaD gnupeT gnudnagneM nakaP nairebmeP nagned reliorB mayA adap
( gnabmayaK atselom aivilaS  .)  .tepirgA 67:2 - 38  
ubiS  .5102 .nair  mayA tisokueL nad tisortirE liforP nagnidnabreP rutaretiL idutS
abmoD nad ,sukiT ,reliorB .  .ispirkS  tutitsnI naweH naretkodeK satlukaF
 rogoB nainatreP  .  rogoB  
 
 likgnuB nad nakI gnupeT malad onimA masA sisilanA .4002 .S ,lupmotiS
 .ialedeK  33 :)1( 9 .nainatreP kinkeT niteluB – .73  
 
 .0991 .M ,onojeoS .nakaP isaulavE nad sisilanA muirotarobaL kujnuteP   satlukaF
teP adaM hajdaG satisrevinU nakanre . .atrakaygoY  
 
.G.R ,leetS , .J dna 991 .eirroT .H 5  . kitsitatS rudesorP nad pisnirP  aidemarG .
 .akatsuP .atrakaJ  
 
 73  
 
.nahbuS  ( saM gnoeK isnetoP nad isalupoP .6102 .A atalucilanac aecamoP  )
( oibalA kitI nakaP nahaB rebmuS iagabeS oenrob sohcniryhtalp sanA  .)
urabrajnaB .nainatreP igolonkeT isavonI lanoisaN ranimeS gnidisorP  .
1211 -  .1311  
 
 ,.T .A ,nahbuS  .H.J  ,golodadiS ,atnawuY nad  0102 .ineahoR.S.E  huragneP  .
( sukuk ugas isanibmok nolyxortem  ( sam  gnoek gnupet  nad )pps  aecamop
 natnaj kiti nalipmanep padahret gninuk gnugaj itnaggnep iagabes )pps
 .aynnagnalisrep lisah  nad ,irasojom ,oibala nakanreteP niteluB . 03 - .73  
 
1991 .otnajramuS .  nataafnameP aynnanikgnumeK  nad saM gnoeK igoloiB
iagabeS   .nakI nakaP deosnU haimlI halajaM  otrekowruP . 2- .5  
 
4002 .iradnuS . ( sam  gnoek gnupet silobatem igrene isaulavE  aecamoP  adap )ppS
 .natnaj lakol kiti  nad nainatreP niteluB nakanreteP  . 511 - .321  
 
 .0102 .ojrapuS  nad tamiskorP sisilanA :iwaimiK araceS nakaP nahaB sisilanA
tareS sisilanA  .ibmaJ satisrevinU nakanreteP satlukaF:ibmaJ .  ajnU .sserP  
 
,otnasuS   .5991 .H iebruM tupiS .atrakaJ .suisinaK .  
 .3991 .dilaH .H nad .R ,feirayS nagnaP nanapmiyneP igolonkeT nacrA . : .atrakaJ  
 .7991 .inarbaT  .hineB nanapmiyneP nad nasamegneP ,nasesormeP igolonkeT
.atrakaygoY .suisanaK  
 
A ibelaT  ,. A  . ieaseR . R ,  .R. iahC .,  .R .iearhaS   no seiduts sevitarapmoC .5002
 reliorb fo seulav lacigolotameah ( sniarts robrA ,bboC ,ssoR -  dna serca
nairA  .) J ltnI  icS tluoP  375 :)8(4 - .975  
 
itrumanseiT  .B , 5102 .  iagabeS lanoisevnoknI nakaP nahaB nataafnameP isnetoP
.kanreT nakaP     nahaB nataafnameP isnetoP ,.itrumanseiT sseB .H .E nI
 DRAAI :atrakaJ .)74 .p(  kanreT  nakaP iagabeS lanoisevnoknI  nakaP
sserP . 
 
102 .anairaM imlE nad namsU ,irsanuY ,.idamS ,.S ,hazijaW 5  .  natakgnineP
 tiwaS apaleK hapeleP satilauK  )sdnorF mlaP liO( leM  kinkeT iula
nakaP rebmuS iagabes isatnemreF   alauK haiyS satisrevinU .hecA ipaS
 .malassuraD  .iggniT naurugreP naluggnU naitileneP nanuhaT naropaL
.hecA adnaB  
 
.6002 .W ,ododiW  laisnevnoK noN saggnU  nakaP  nahaB  :gnalaM . U  mm P  .sser  
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NARIPMAL  
 musnar nusuynep nahab isisopmoK .1 naripmaL P  naitnaggne T  gnupe I  nak   
 nagned T  gnupe K  gnoe M  sa L atalucalinac aecamoP( .) t  padahre
K  satilau N  isirtu R musna  B  lasa A  may R  sa P  gnigade F  esa
S retrat  
nakaP nahaB          )%( musnaR  
1P  2P  3P  4P  
gnugaJ  00,74  00,74  00,74  00,74  
idaP kadeD  00,61  00,61  00,61  00,61  
ialedeK likgnuB  00,52  00,52  00,52  00,52  
nakI gnupeT    00,9    00,6    00,3    00,0  
saM gnoeK gnupeT    00,0    00,3    00,6    00,9  
tiwaS kayniM    00,1    00,1    00,1    00,1  
3oCaC    00,1    00,1    00,1    00,1  
xiM poT    00,1    00,1    00,1    00,1  
latoT  00,001  00,001  00,001  00,001  
 :neirtuN nagnudnaK      
)gk/lakk( silobateM igrenE )1  33,6523  33,9223  33,2023  64,6913  
)%( nietorP  63,22  83,22  14,22  44,22  
)%( rasaK kameL  23,7  11,7  98,6  86,6  
)%( rasaK tareS  52,4  42,4  32,4  12,4  
)%( muislaK  21,1  11,1  01,1  01,1  
)%( P latoT  08,0  68,0  19,0  79.0  
 nad 1.3 lebaT nagnutihrep lisah nakapurem isirtun nagnudnaK  : nagnareteK
 )1                                                                                          2.3 lebaT
 kutnu lakk 0023 nad %22 nususid )EM( silobatem igrene nad nietorP
mutrep edoirep 0( nahub -    )4991( CRN isakifidom )kw 5  
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.2 naripmaL    nakI gnupeT naitnaggneP musnaR tamiskorP sisilanA isaH
K gnupeT nagned e M gno  sa L atalucalinac aecamoP( .) 
R isirtuN satilauK padahreT musna   saR mayA lasaB
S esaF gnigadeP retrat  
 
 sineJ lepmas            gnupeT nagned nakI gnupeT isutisbuS lasaB musnaR:
saM gnoeK  
 lepmas halmuJ  lepmaS 02 :  
sisilanA   pakgneL tamiskorP :  
 nainatreP lisaH muirotarobaL : rebmuS .9102 nuhat ,IRNU nainatreP satlukaF  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
naukalreP  AK  )%(  )%( KP  )%( KS  )%( KL  )%( UBA  NTEB )%(  
1P 1U:  60,8  26,91  00,01  17,31  32,5  44,15  
1P 2U:  03,8  13,91  98,9  18,21  02,5  97,75  
1P 3U:  00,8  36,91  60,01  86,31  42,5  93,15  
1P 4U:  25,8  51,91  51,01  93,31  92,5  20,25  
5U:1P  57,8  40,91  94,01  19,21  32,5  33,25  
2P : 1U  05,7  85,22  37,8  99,21  92,4  14,15  
2U:2P  65,7  45,22  86,8  03,21  87,4  07,15  
3U:2P  81,7  26,12  40,8  74,21  16,4  62,35  
4U:2P  66,7  14,32  34,8  02,21  97,4  71,15  
5U:2P  87,7  63,22  86,8  60,21  37,4  71,35  
1U:3P  15,6  95,32  67,7  48,01  13,4  05,35  
2U:3P  26,6  56,32  82,7  45,9  72,4  62,55  
3U:3P  12,6  02,42  06,7  27,9  13,4  71,45  
4U:3P  05,6  45,32  87,7  95,9  53,4  47,45  
5U:3P  01,6  83,32  46,7  40,9  04,4  45,55  
1U:4P  20,6  77,42  39,6  92,8  00,4  10,65  
2U:4P  95.5  03,42  62,6  14,8  14,3  26,75  
3U:4P  96,5  54,42  37,6  20,8  83,3  24,75  
4U:4P  62,5  20,32  41,6  19,7  57,3  81,95  
5U:4P  14,5  16,42  21,6  12,8  73,3  96,25  
 04  
 
 .3 naripmaL   nagnudnaK magaR kidiS sisilanA nad ataD  musnaR riA radaK
saM gnoeK gnupeT nagned nakI gnupeT naitnaggneP lasaB  
tujnaL ijU nagnutihreP lisaH atres   egnaR elpitluM s’nacnuD
tseT  .)TRMD(  
 
nagnalU  
naukalreP  
latoT  1P  2P  3P  4P  
1 30,8  05,7  15,6  20,6  60,82  
2 03,8  65,7  26,6  95,6  70,92  
3 10,8  - 12,6  96,6  19,02  
4 25,8  66,7  05,6  62,6  49,82  
5 57,8  87,7  01,6  - 36,22  
latoT  16,14  05,03  49,13  65,52  16,921  
naataR  23,8  36,7  93,6  93,6  29,52  
vedtS  23,0  21,0  22,0  13,0  68,3  
      
KF  = )...Y( 2    = ( )16,921 2 62,339  =  
  ( t.r ) -2       81  
 
TKJ  = 
 
)jiY( ∑ 2– 30,8 =  KF  2 5,7 + 2 15,6 + 2 20,6 + 2  3,8+ 2 1,6+…+ 2 –     KF  
  
   78,31     =  
PKJ  = )iY( ∑ 2   –     =  KF  16,14 2  + 5,03 2  + 49,13 2  + 65,52 2 –  KF  
            r                                             4           5          4             5  
 = 49,21  
GKJ  =   TKJ –    =  PKJ  78,31 –  49,21 39,0  =  
PTK  =  PKJ   = 49,21  13,4  =  
   t – 3        1  
GTK  =  GKJ    = 39,0  70,0  =  
   n - 1  41  
gnutih F  = PTK     = 13,4  09,46  =  
  GTK      70,0  
 
magaR kidiS lebaT  
 rebmuS
namagareK  
)bd( sabeB tajareD  KJ  TK  gnutiH F  
lebaT F  
50,0  10,0  
naukalreP  3 49,21  13,4  09,46  43,3  65,5  
talaG  41  39,0  70,0        
latoT  71  78,1          
 nakkujnunem naukalrep itrareb lebat F > tih F =** :teK  atayn tagnas huragnep
tujnal iju nakukalid ulrep nad )10,0>P(  
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)TRMD( tseT egnaR elpitluM s’nacnuD tujnaL ijU  
 rorrE radnatS  
 
=ES �
 
GTK
r
 =�
0, 70
5,4
=0, 21  
 
rasebret atayn karaJ  
P %5 RSS  %5 RSL  %1 RSS  %1 RSL  
2 30,3  83,0  12,4  25,0  
3 81,3  04,0  93,4  45,0  
4 72,3  14,0  15,4  65,0  
 
rad naukalrep naatar naturU ret gnay i licekret ek raseb  
 naukalreP  1P  2P  3P  4P  
 naataR  23,8  36,7  93,6  93,6  
  
hagneT ialiN naijugneP  
naukalreP   hisileS  %5 RSL  %1 RSL   teK  
1P - 2P  96,0  83,0  25,0  **  
1P - 3P  39,1  04,0  45,0  **  
1P - 4P  39,1  14,0  65,0  **  
2P - 3P  42,1  83,0  25,0  **  
2P - 4P  42,1  04,0  45,0  **  
3P - 4P  0 14,0  65,0  SN  
:nagnareteK  **   atayn tagnas huragnepreb =  
 
pirksrepuS  
 
1P a 2P b 3P c 4P c  
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 .4 naripmaL   nagnudnaK magaR kidiS sisilanA nad ataD  rasaK nietorP
 gnupeT nagned nakI gnupeT naitnaggneP lasaB musnaR
saM gnoeK  tujnaL ijU nagnutihreP lisaH atres   s’nacnuD
tseT egnaR elpitluM  .)TRMD(  
 
nagnalU  
¤ naukalreP  
latoT  1P  2P  3P  4P  
1 26,91  85,22  95,32  77,42  65,09  
2 13,91  45,22  56,32  03,42  08,98  
3 36,91  26,12  02,42  54,42  09,98  
4 51,91  14,32  45,32  20,32  21,98  
5 40,91  63,22  83,32  16,42  93,98  
latoT  57,69  15,211  63,811  51,121  77,844  
naataR  53,91  205,22  276,32  32,42  457,98  
vedtS  62,0  46,0  13,0  96,0  55,0  
      
 
KF  = )...Y( 2    = ( )77,844 2   = 37,96001  
     t.r       02  
TKJ  = 
 
)jiY( ∑ 2– 26,91 =  KF  2 85,22 + 2 95,32 + 2 77,42 + 2 13,91+ 2      
16,42+…+ 2 –     KF  
 
        = 36,57  
PKJ  = )iY( ∑ 2   –    =  KF 57,69 2 15,211+ 2 63,811 + 2 51,121 + 2 –  KF  
      r                                        5  
 = 73,17  
GKJ  =   TKJ –     =  PKJ  36,57 –  73,17 62,4  =  
PTK  =  PKJ   = 73,17    = 97,32  
   t – 3        1  
 
GTK  =  GKJ    = 62,4  72,0  =  
   n - 1 61  
 
gnutih F  = PTK     = 97,32  23,98  =  
        GTK 72,0  
magaR kidiS lebaT  
 rebmuS
namagareK  
)bd( sabeB tajareD  KJ  TK  gnutiH F  
lebaT F  
50,0  10,0  
naukalreP  3 73,17  87,32  23,98  42,3  92,5  
talaG  61  62,4  72,0        
latoT  91  75,11          
 atayn tagnas huragnep nakkujnunem naukalrep itrareb lebat F > tih F =** :teK
tujnal iju nakukalid ulrep nad )10,0>P(  
)TRMD( tseT egnaR elpitluM s’nacnuD tujnaL ijU  
 rorrE radnatS  
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=ES �
 
GTK
r
 =�
0, 72
5
=0, 32  
 
rasebret atayn karaJ  
P %5 RSS  %5 RSL  %1 RSS  %1 RSL  
2 99,2  96,0  31,4  79,0  
3 41,3  37,0  03,4  10,1  
4 32,3  57,0  24,4  40,1  
 
 irad naukalrep naatar naturU ret gnay licekret gnay ek raseb  
 naukalreP  4P  3P  2P  1P  
 naataR  32,42  76,32  5,22  53,91  
  
hagneT ialiN naijugneP  
naukalreP  hisileS  %5 RSL  %1 RSL  teK  
 4P - 3P  65,0  96,0  79,0  SN  
 4P - 2P  37,1  37,0  10.1  **  
 4P - 1P  88,4  57,0  40,1  **  
 3P - 2P  71,1  96,0  79,0  **  
 3P - 1P  23,4  37,0  10,1  **  
 2P - 1P  51,3  57,0  40,1  **  
:nagnareteK  **   atayn tagnas huragnepreb =  
 
pirksrepuS  
 
1P c 2P b 3P a 4P a  
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 .5 naripmaL  nagnudnaK magaR kidiS sisilanA nad ataD  rasaK tareS
 gnupeT nagned nakI gnupeT naitnaggneP lasaB musnaR
saM gnoeK  tujnaL ijU nagnutihreP lisaH atres   s’nacnuD
tseT egnaR elpitluM  .)TRMD(  
 
nagnalU  
naukalreP  
latoT  1P  2P  3P  4P  
1 01 00,  37,8  67,7  39,6  24,33  
2 98,9  86,8  - 62,6  38,42  
3 60,01  - 6,7 0 37,6  93,42  
4 51,01  34,8  87,7  41,6  5,23 0 
5 - 86,8  46,7  21,6  44,22  
latoT  1,04 0 25,43  87,03  81,23  85,731  
naataR  30,01  36,8  07,7  634,6  25,72  
vedtS  11,0  41,0  90,0  73,0  60,5  
      
 
KF  = )...Y( 2    = ( )83,731 2   = 34,3111  
  ( t.r )-3       71  
TKJ  = 
 
)jiY( ∑ 2– 01 =  KF  2 37,8 + 2 67,7 + 2 39,6 + 2 98,9 + 2 21,6+…+ 2 –     KF  
  
        = 11,13  
PKJ  = )iY( ∑ 2   –    =  KF 1,04 2  + 25,43 2  + 87,03 2  + 81,23 2 –  KF  
      r       5             4            4           4  
 = 54,03  
GKJ  =   TKJ –     =  PKJ  11,13 –  54,03 66,0  =  
PTK  =  PKJ   = 54,03    51,01 =  
   t – 3        1  
 
GTK  =  GKJ    = 66,0  50,0  =  
   n - 1 31  
 
gnutih F  = PTK     = 51,01    = 69,891  
        GTK 50,0  
magaR kidiS lebaT  
 rebmuS
namagareK  
)bd( sabeB tajareD  KJ  TK  gnutiH F  
lebaT F  
50,0  10,0  
naukalreP  3 60,26  96,02  69,891  14,3  47,5  
talaG  31  39,0  70,0        
latoT  61  99,26          
 naukalrep itrareb lebat F > tih F =** :teK  atayn tagnas huragnep nakkujnunem
tujnal iju nakukalid ulrep nad )10,0>P(  
 
 
 
 
 54  
 
)TRMD( tseT egnaR elpitluM s’nacnuD tujnaL ijU  
 rorrE radnatS  
=ES �
 
GTK
r
 =�
0, 50
52,4
=0, 31  
 
rasebret atayn karaJ  
P %5 RSS  %5 RSL  %1 RSS  %1 RSL  
2 50,3  93,0  62,4  45,0  
3             2,3  14,0           4,4  65,0  
4 92,3  24,0  65,4  75,0  
 
rad naukalrep naatar naturU ret gnay i licekret gnay ek raseb  
 naukalreP  1P  2P  3P  4P  
 naataR  30,01  36,8  07,7  634,6  
  
hagneT ialiN naijugneP  
naukalreP  hisileS  %5 RSL  %1 RSL  teK  
 1P - 2P  4,1  93,0  45,0  **  
 1P - 3P  33,2  14,0  65,0  **  
 1P - 4P  6,3  24,0  75,0  **  
 2P - 3P  39,0  93,0  45,0  **  
 2P - 4P  2,2  14,0  65,0  **  
 3P - 4P  72,1  24,0  75,0  **  
:nagnareteK  **   atayn tagnas huragnepreb =  
 
pirksrepuS  
 
1P a 2P b 3P c 4P d  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 64  
 
 .6 naripmaL  nagnudnaK magaR kidiS sisilanA nad ataD  rasaK kameL
 gnupeT nagned nakI gnupeT naitnaggneP lasaB musnaR
saM gnoeK  tujnaL ijU nagnutihreP lisaH atres   s’nacnuD
tseT egnaR elpitluM  )TRMD( . 
 
nagnalU  
naukalreP  
latoT    1P    2P    3P     4P  
1 17,31     -   -   92,8  22  
2 18,21  3,21 0   45,9    14,8  60,34  
3 86,31  74,21    27,9    20,8  98,34  
4 93,31  2,21 0   95,9    19,7  90,34  
5 19,21  60,21    40,9    12,8  22,24  
latoT  5,66 0 30,94  98,73  48,04  62,491  
naataR  03,31  62,21    74,9    61,8  58,83  
vedtS  24,0  71,0    03,0    02,0  44,9  
      
 
KF  = )...Y( 2    = ( )62,491 2   = 05,6902  
  ( t.r )-      2       81  
TKJ  = 
 
)jiY( ∑ 2– 17,31 =  KF  2 92,8 + 2 18,21 + 2 3,21 + 2  27,9+ 2 12,8+…+ 2 –   
  KF  
        = 66,28  
PKJ  = )iY( ∑ 2   –    =  KF 5,66 2  + 30,94 2  + 98,73 2  + 48,04 2 –  KF  
      r       5             4            4           5  
 = 34,18  
GKJ  =   TKJ –     =  PKJ  66,28 –  34,18 32,1  =  
PTK  =  PKJ   = 34,18    41,72 =  
   t – 3        1  
 
GTK  =  GKJ    = 32,1  90,0  =  
   n - 1 41  
 
gnutih F  = PTK     = 41,72  53,803  =  
        GTK 90,0  
magaR kidiS lebaT  
 rebmuS
namagareK  
)bd( sabeB tajareD  KJ  TK  gnutiH F  
lebaT F  
50,0  10,0  
naukalreP  3 34,18  
  
41,72  53,803  43,3  65,5  
talaG  41  32,1  90,0        
latoT  71  66,28          
 atayn tagnas huragnep nakkujnunem naukalrep itrareb lebat F > tih F =** :teK
 )10,0>P( tujnal iju nakukalid ulrep nad  
 
 
 
 74  
 
)TRMD( tseT egnaR elpitluM s’nacnuD tujnaL ijU  
 rorrE radnatS  
=ES �
 
GTK
r
 =�
0, 90
5,4
=0, 41  
 
rasebret atayn karaJ  
P %5 RSS  %5 RSL  %1 RSS  %1 RSL  
2 30,3  34,0  12,4  95,0  
3 81,3  54,0  93,4  26,0  
4 72,3  64,0  15,4  36,0  
 
 naatar naturU rad naukalrep ret gnay i licekret gnay ek raseb  
 naukalreP  1P  2P  3P  4P  
 naataR  3,31  62,21  74,9  61,8  
  
hagneT ialiN naijugneP  
naukalreP   hisileS  %5 RSL  %1 RSL   teK  
 1P - 2P  40,1  34,0  95,0  **  
 1P - 3P  38,3  54,0  26,0  **  
 1P - 4P  41,5  64,0  36,0  **  
 2P - 3P  97,2  34,0  95,0  **  
 2P - 4P  1,4  54,0  26,0  **  
 3P - 4P  13,1  64,0  36,0  **  
:nagnareteK  **   atayn tagnas huragnepreb =  
 
pirksrepuS  
 
1P a 2P b 3P c 4P d  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 84  
 
 .7 naripmaL  nagnudnaK magaR kidiS sisilanA nad ataD  lasaB musnaR ubA
 gnupeT naitnaggneP saM gnoeK gnupeT nagned nakI   atres
tujnaL ijU nagnutihreP lisaH  tseT egnaR elpitluM s’nacnuD  
)TRMD( . 
 
nagnalU  
naukalreP  
latoT  1P  2P  3P  4P  
1 32,5  92,4  13,4    -  38,31  
2 2,5 0 87,4  72,4  14,3  66,71  
3 42,5  16,4  13,4  83,3  45,71  
4    - 97,4  53,4  57,3  98,21  
5 32,5  37,4     -  73,3  33,31  
latoT  9,02 0 2,32  42,71  19,31  52,57  
naataR  32,5  46,4  13,4  5774,3  50,51  
vedtS  20,0  12,0  30,0   81,0  53,2  
      
  
KF  = )...Y( 2    = ( )52,57 2   = 90,333  
  ( t.r )-3      71  
TKJ  = 
 
)jiY( ∑ 2– 32,5 =  KF  2 92,4 + 2 13,4 + 2 2,5 + 2 87,4 + 2 73,3+…+ 2 –     KF  
  
        = 17,6  
PKJ  = )iY( ∑ 2   –    =  KF 9,02   + 2,32 2  + 42,71 2  + 19,31 2 –  KF  
      r       4            4           5         4  
 = 44,6  
GKJ  =   TKJ –     =  PKJ  17,6 –  44,6 82,0  =  
PTK  =  PKJ   = 44,6    51,2 =  
   t – 3        1  
 
GTK  =  GKJ    = 82,0  20,0  =  
   n - 1 31  
 
gnutih F  = PTK     = 51,2  64,001  =  
        GTK 20,0  
 
magaR kidiS lebaT  
 rebmuS
namagareK  
)bd( sabeB tajareD  KJ  TK  gnutiH F  
lebaT F  
50,0  10,0  
naukalreP  3 44,6  51,2  64,001  14,3  47,5  
talaG  31  82,0  20,0        
latoT  61  17,6          
 atayn tagnas huragnep nakkujnunem naukalrep itrareb lebat F > tih F =** :teK
tujnal iju nakukalid ulrep nad )10,0>P(  
 
 
 
 94  
 
)TRMD( tseT egnaR elpitluM s’nacnuD tujnaL ijU  
 rorrE radnatS  
 
=ES �
 
GTK
r
 =�
0, 20
52,4
=0, 70  
 
rasebret atayn karaJ  
P %5 RSS  %5 RSL  %1 RSS  %1 RSL  
2 50,3  12,0  62,4  92,0  
3 2,3 0 22,0  4,4 0 03,0  
4 92,3  22,0  65,4  13,0  
 
rad naukalrep naatar naturU ret gnay i licekret gnay ek raseb  
 naukalreP  1P  2P  3P  4P  
 naataR  32,5  46,4  13,4  74,3  
  
hagneT ialiN naijugneP  
naukalreP  hisileS  %5 RSL  %1 RSL  teK  
 1P - 2P  95,0  12,0  92,0  **  
 1P - 3P  29,0  22,0  03,0  **  
 1P - 4P  67,1  22,0  13,0  **  
 2P - 3P  33,0  12,0  92,0  **  
 2P - 4P  71,1  22,0  03,0  **  
 3P - 4P  48,0  22,0  13,0  **  
:nagnareteK  **   atayn tagnas huragnepreb =  
 
pirksrepuS  
 
1P a 2P b 3P c 4P d  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 05  
 
 .8 naripmaL   nagnudnaK magaR kidiS sisilanA nad ataD  musnaR NTEB
saM gnoeK gnupeT nagned nakI gnupeT naitnaggneP lasaB  
tujnaL ijU nagnutihreP lisaH atres   egnaR elpitluM s’nacnuD
tseT  )TRMD( . 
 
nagnalU  
naukalreP  
latoT  1P  2P  3P  4P  
1   44,15    14,15  5,35 0   10,65    63,212  
2   97,75    7,15 0 62,55    26,75    73,222  
3   93,15    62,35  71,45    24,75    42,612  
4   20,25    71,15  47,45    81,95    11,712  
5   33,25    71,35  45,55  -   40,161  
latoT  79,462  17,062  12,372   32,032  21,9201  
naataR   99,25    41,25   46,45  5755,75    28,502  
vedtS     17,2     00,1     38,0       03,1      92,52  
 
KF  = )...Y( 2    = ( )21,9201 2   = 74,14755  
  ( t.r )-1        91  
TKJ  = 
 
)jiY( ∑ 2– 44,5 =  KF  2 14,15 + 2 5,35 + 2 10,65 + 2 97,75 + 2  +…+
45,55 2 –     KF   
        = 36,511  
PKJ  = )iY( ∑ 2   –    =  KF 79,462 2  + 17,062 2  + 12,372 2  + 32,031 2 –  KF  
      r         4              5              5               5  
 = 94,47  
GKJ  =   TKJ –     =  PKJ  36,51 –  94,47 41,14  =  
PTK  =  PKJ   = 94,47  38,42 =  
   t – 3        1  
 
GTK  =  GKJ    = 41,14  47,2  =  
   n - 1   51  
 
gnutih F  = PTK     = 38,42 50,9  =  
        GTK 47,2  
magaR kidiS lebaT  
 rebmuS
namagareK  
)bd( sabeB tajareD  KJ  TK  gnutiH F  
lebaT F  
50,0  10,0  
naukalreP  3 94,47  38,42  50,9  92,3  24,5  
talaG  51  41,14  47,2  
   
latoT  81  
6,511
3         
 itrareb lebat F > tih F =** :teK  atayn tagnas huragnep nakkujnunem naukalrep
)10,0>P(  tujnal iju nakukalid ulrep nad  
 
 
 
 
 15  
 
)TRMD( tseT egnaR elpitluM s’nacnuD tujnaL ijU  
 rorrE radnatS  
 
=ES �
 
GTK
r
 =�
2, 47
57,4
=0, 67  
 
rasebret atayn karaJ  
P %5 RSS  %5 RSL  %1 RSS  %1 RSL  
2 10,3  03,2  71,4  71,3  
3 61,3  14,2  43,4  03,3  
4 52,3  84,2  54,4  93,3  
 
rad naukalrep naatar naturU ret gnay i licekret gnay ek raseb  
 naukalreP  4P  3P  1P  2P  
 naataR  55,75  46,45  99,25  41,25  
  
hagneT ialiN naijugneP  
naukalreP   hisileS  %5 RSL  %1 RSL   teK  
 4P - 3P  19,2  10,2  71,3  **  
 4P - 1P  65,4  61,2  03,3  **  
 4P - 2P  14,5  52,2  93,3  **  
 3P - 1P  56,1  10,2  71,3  SN  
 3P - 2P  5,2  61,2  03,3  * 
 1P - 2P  58,0  52,2  93,3  SN  
:nagnareteK  **   atayn tagnas huragnepreb =  
 
pirksrepuS  
 
1P bc 2P b 3P c 4P a  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



